Plasmin-induced platelet aggregation is accompanied by cleavage of aggregin and indirectly mediated by calpain.
We recently reported that thrombin-induced platelet aggregation 1) is accompanied by cleavage of aggregin, a 100-kDa membrane protein and a putative ADP receptor, 2) is indirectly mediated by intracellularly activated calpain, and 3) requires the occupancy of high-affinity thrombin receptors. Because of the similarities between responses after platelet activation induced by thrombin and plasmin (greater than or equal to 1.0 casein unit/ml), we investigated whether or not plasmin-induced platelet aggregation proceeds by the same mechanism that underlies thrombin-induced platelet aggregation. We found that the rate of plasmin-induced aggregation of washed intact platelets and that of platelets modified by 5'-p-fluorosulfonylbenzoyladenosine (FSBA, an affinity analogue of ADP, which covalently modifies aggregin) were similar, indicating that the aggregation is independent of the ADP effect. Plasmin completely cleaved [3H]FSBA-labeled aggregin in intact platelets. A mixture of metabolic inhibitors (2-deoxy-D-glucose, gluconolactone, and antimycin A) completely inhibited plasmin-induced platelet aggregation and plasmin-induced cleavage of aggregin, demonstrating that an energy-requiring step is involved in the reaction. The synthetic hexapeptide affinity reagent Phe-Gln-Val-Val-Cys(NpyS)-Gly-NH2 (NpyS = 3-nitro-2-thiopyridine), a potent and specific inhibitor of thrombin-induced platelet aggregation and platelet calpain, completely inhibited plasmin-induced platelet aggregation and plasmin-induced cleavage of aggregin. These results suggest that, like thrombin, plasmin-induced platelet aggregation is accompanied by the cleavage of aggregin and these responses are indirectly mediated by the intracellularly activated calpain.(ABSTRACT TRUNCATED AT 250 WORDS)